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PNEUMATIC HAMMER ON CAR WORK. 
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~ LIDGERWOOD M’F’G CO., 





Bost Chi ; 

Philadelphia. 96 Liberty Street, pecaiene. Ore. 

Cleveland, O. New York. New Orleans. 
STANDARD 

Cableways, ; 

i High- Speed “ls 

Hoisting 

Hoisting 

. AND ; 

Engines. . | 

; Built on the : ba Conveying 

Duplicate ~~ 9 Devi 5 

Part System. = . evices, ; 

For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 

Quarrying, Logging, and General Contract Work. t 
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Fiske brothers Relining 0. 


NON-CARBONIZING OIL_~ 


FOR USE IN AIR CYLINDERS OF 


<_AIR COMPRESSORS, ; 


Also All Grades of Lubricants for use on Machinery 
ae by Compressed Air. 


/_—- © «ae. 


OFFICE AND SALESROOM, No. 59 WATER STREET, 


CABLE ADDRESS, SOLE AGENTS FOR GREAT BRITAIN: 


** LUBROLEINE.”’ JoHN Macvonaro & Son, NEW YORK, U. 5. A 


GLASGOW, SCOTLAND. 
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COMPRESSED AIR. I 
detainee 
w — Tilghman’s 


<~_Pateat Sand Blast Machinery 


For removing the 
Scale from 
Castings, Structural 
Iron Work and 
metals of all kinds. 


Fd 


SEND FOR CATALOGUE 


wt 
Edgar T. Ward & Sons, 


23-25 PURCHASE ST., 
BOSTON, MASS. 


2 
GEORGE NASH & 60., 


24 SO.CLINTON ST.. 
CHICAGO, ILL. 
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* COMPRESSED AIR MINE HAULAGE. 
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Safe from fire, handier, more reliable and more economical in installation and 
operation than other systems ; adopted by representative anthracite and bituminous 
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¢ collieries after exhaustive examination. Specially adapted to underground or 

¢ surface work at coal, iron, copper, silver, gold and other mines, and for work where 
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g smoke or sparks must be wholly eliminated. Propositions with specifications and % 
‘: photographs will be made promptly on request. Address, mentioning ‘* Compressed Air," = 
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BOSTON. NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS. 


National Tube Works Gompany, 


MANUFACTURERS OF 
Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, titted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 


ian NEW YORK OFFICE, HAVEMEYER BUILDING. 
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= PULSOMETER Si 
“The Contractor’s Friend.’ 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 
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Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
im General Low Service Mining, Quarrying, Railroad, Irrigating, 
MW Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
B® Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 





Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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ihe BR. Goodrich Company. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. 


Rubber Goods_. 


OF FINE QUALITY, 
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| HOSE FOR ALL PURPOSES. o 

; AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
} Mining Machines, Pneumatic Riveters, etc. CATALOGUE. § 
i 

; STEAM HOSE, Etc. 

3 Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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‘Do You Roast Your Ores ?} 


YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 


BY USING 


The Ropp Straight Line Furnace. : 
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FOR SALE BY 


PARKE & LACY CO., 


21 & 23 FREMONT STREET, - SAN FRANCISCO, CAL. | 
( 











{ Sole Licensees. Catalogue upon Application. 
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Lubricating { | The New System 
fil... 


Mechanical 
We have helped thousands to better positions | 


es 
Engineering 
Used for lubricating and salaries. Send for free circulars, stating | 


Electrical, Civil and Min- 
Air and Steam Cylin- the subject in which you are interested. 





j Plumbing; Architecture, 
p | Bookkeeping; 8 Shorthand ; 

PT sate English Branches 
7 TAUCHT BY MAIL. | 











ing Engineering ; Drawing ; | 
Surveying; Chemistry ; 
; s 
ders, and Main Bear- THE ea SCHOOLS, | 
, . . . " | 
ings of shaftson large — J 


Hoisting Engines, pre- 
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ting hot. When engine z. PAC ETY N ¢ 
stops, cup stops feed- ‘ ra LE E ole 
ing. j FH All about the New Lighting Gas, for + 
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McCANNA BROS., : z &c. Make it yourself cheaply. For + 
free book address 4 

S7WELLSST.,$ + + 
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CHICAGO, ILL. | © Pall-Americal Acetylene ot, re N.Y 
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DO NOT CONFOUND « 
a  a& THE MERRILL 


COMPRESSED AIR PUMP 


with the Air Lift System of pumping where 
air and water are discharged, and where 
conditions govern its use. 





With the Merrill System there is no air 
passing through the water pipe. A solid, 
steady stream is delivered to any point or 
elevation from any desired source. 


SUITED TO ALL PUMPING REQUIRE/SIENTS 
Sold subject to trial and return if not 
satisfactory. 


Any make of Air Compressor can operate them. 


MERRILL PNEUMATIC PUMP CO., 


WRITE FOR CIRCULAR F. 141 Broadway, NEW YORK. 
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i COMPRESSED AIR TOOLS. ? 


BA Pneumatic Motor Hoists, Dritts, . 

Bs 

ae Reamers, Tappers, Crane Morors, 
Center GRINDERS, ETC., ETC. ..... 


DRILLS MADE IN FOLLOWING SIZES: 


ae capacity...... SS ais weight...... 4 Ibs. 
as . view aie eS ees Ey! ee 104 lbs. 
0 extra Rd we { er aa ore 15 Ibs. 
| See B vhepiconss ee aa. 
1 extra ie ere (fee Pe ss ad 49 Ibs. 


PNEUMATIC MOTOR HOISTS. 


OISTS IN THE FOLLOWING CAPACITIES. 
LASS A. Differential. 


1,500, 3,000, 5,000 and 10,000 lbs. 
Length of Lift per minute 10 to 18 feet. 
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CLASS B. Quick Acting Friction Brake. 


800, 1,500 and 2,500 Ibs. 
Length of Lift per minute 28 to 36 feet. 


EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: ORANGEBURGH, N. Y. 
CORRESPONDENCE SOLICITED. 
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This is the only publication devoted to the useful application \e%e, 
of compressed air, and it is the recognized authority on all ! 
matters pertaining to this subject. sabe, 


———— NOW IN ITS FOURTH YEAR. 
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RATES OF SUBSCRIPTION. & © 


United States, Canada and Mexico, 
All other Countrics, 





per year, $1.00 
a 








150 6S 
Single Copics e 
ingle Copi 10 a, 
=4 y 
SPECIAL ss ss s* s* s*&* s& iste 
Clubs of ten subscribers, . ° . ° ° : ; 5-00 ee 
The attention of Engineers, Superintendents, Railroad Master Mechan- | 
ics, Manufacturers of Compressed Air Appliances, Students, and all sabe, 
others whose association with compressed air require the widest y 
knowledge of the application of air power is called to this Speciat rere, 
Rate. It enables them to place the magazine in the hands of opera- y 
tors of compressed air apparatus by club subscriptions at an extremly sabe, 
low cost. N 
rate, 
' 
LIST OF BOOKS ON COMPRESSED AIR. b. 4 
Y 
Volume No. 3, “ Compressed Air,” . : , cloth, 2.00 z 
ere, 
March, 18908—February, 1890, lnctusive.— The twelve numbers of { 
‘Compressed Air,’’ which make up this volume are profusely illustra- mF 
ted with fine half-tone engravings and line cuts of a large number of ' 
important applic itions of compressed air. The articles contained in sare, 
the above have been widely quoted and treat upon a varied collection y 
; of air power subjects. » 
b This volume is valuable for those who contemplate the use cf com- ; 
law pressed air, and are investigating its advantages. raven 
“eas : Mi 
iW Compressed Air Production, by W. L. Saunders cloth, 1.00 rere 
regs Compressed Air Production or The Tieory ian Practice of Air Com- : 
MA pression. Just published. By W. L. Saunders. A practical treatise "AI 
#3" on air compression and compressed air machinery. It contains rules, bot 
(I tables and data of value to engineers | 
. y 
P . —— ,e%e, 
On Compressed Air, by Frank Richards, : : cloth, 1.50 ( 
Vee : J : . 
a Compressed Air, by Frank Richards. Contains practic al information sare, 
KAN upon air compression and the trunsmission and application of com- | 
an pressed air, abe, 
heel — : ; 
in a Air and the Liquefaction of Gases, by Prof. T. O’Conor Sloane, 350 sate, 
KS page: : . . . . . ° ° - 2.50 ; 
a : : ee eee —— ia bes pe he \/ 
KS Experiments upon the Transmission of Power by Compressed Air in Paris, 
min by A. B. W. Kennedy, F. R.S.. M. Inst. C. E., Emeritus Professor of sate, 
Kas Engineering in University College, London. The Transmission and i 
Ait Distribution of Power from Central Station by 9 ee d Air, by pare, 
KS William Cawthorne Unwin, B. 8. C., F. R.S., M. Inst. C. E , ; . Bee. yy 
.) ° P : e “Vy 
a The Transmission of Power by Compressed Air, by Robert Zahner, M. E., soc. V 
ere, 
aN , . . i 
Yaw Forwarded postpaid on receipt of price. P 
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COMPRESSED AIR. 


CAMERON STEAM PUMPs. 


Simple, 
Compact, 
Durable, 
Effictent. 


NO OUTSIDE VALVE GEAR. 











ADAPTED TO EVERY POSSIBLE DUTY.. 


MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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¥ An Important Connecting Linkin Compressed Air Service. 


Moran Flexible Join 


For high pressure, indispensable. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CoO., 
penne, - - - - - KENTUCKY. 
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ESTABLISHED 1858. 


“‘ Our Name and Brand a Guarantee of Quality.’ 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 





BELTING. a ET SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. PLAY PIPES. 





LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WORKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFICE: 10 BARCLAy St., NEw YORK. 
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Compressed ir. 


A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR, 





W. L. SAUNDERS, - : Editor and Proprietor 
A. E. KENNEY, - -— - - Managing Editor 
J. E. QUINTERO, - - - - - Associate 


Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 1o cents. 





Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air, 


Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 


London Office, 114a Queen Victoria Street. 


Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y. Post Office. 
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The several papers which have been 
published serially in this paper, written 
by Mr. Victor Popp, of Paris, are worthy 
of serious study by those interested in the 
practical application of compressed. air. 
Mr. Popp writes from a practical, as well 
as a theoretical standpoint. His large 
experience and the success of his work 
entitle him to the position which he holds 
as a recognized authority on this subject, 
and we doubt that there has been pub- 
lished anywhere so important a series of 
papers giving such practical information 
as those written by Mr. Popp. We have 
been accustomed to read highly techni- 
cal matter on this subject, and engineers 
are prone to deal in formulas and calcula- 
tions, which are interesting enough to 
theorists, but which really bring no 
practical results. Mr. Popp, without 
neglecting theory, treats of the subject in 
so practical a manner that his theoretical 
deductions are easily understood, and 
they add to the value and reliability of 
the practical information which he gives. 

Professor Riedler has said that Mr. 


Popp was the first to successfully use the 
reheating system with good results. We 
think it quite true that the first practical! 
reheater was used in Mr. Popp’s system, 
in Paris. A great many desultory experi- 
ments were made, and reheaters of many 
kinds were put in use in America; but 
Mr. Popp’s heater was the first one to 
give practical results, and to be applied 
in continuous service. Mr. Popp is also 
the author of a very interesting system of 
Pneumatic Traction, which has recently 
been introduced into France. Two trams 
of the Popp system are running at 
Vincennes, in competition with the 
Mekarski cars. It is generally known 
that the Mekarski cars have been run- 
ning in France for more than ten years, 
and that they have been giving good 
practical results. The Popp cars appear 
to be superior to the Mekarski in many 
ways, they are lighter in weight, more 
simple in construction, and under easier 
3esides these 
advantages, the Popp car is reversible, it - 
being simply necessary to transfer the 


control by the motorman. 


brake-wheel and certain light parts from 
one end of the car to the other, and 
start the car in the opposite direction. 
An important point of difference is in 
the system of reheating. The Mekarski 
car using the ‘‘wet” system of reheating, 
while Mr. Popp applies the “dry” system. 
In the wet system it is well known thai 
water heated by the introduction of 
steam, is used for warming the air, and 
that the air passing through this hot 
water, carries with it a certain amount of 
moisture. Apart from the expense in- 
volved in producing heat through steam, 
the wet system has other disadvantages, 
viz.: the tanks occupy space, time is re- 
quired to heat the water at the end of the 
line, and in a long run the temperature is 
considerably lowered. Another disad- 
vantage, and one which is seldom touched 


upon, is that wet air, like wet steam, helps 
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to destroy the cylinders, 
other moving parts. 


and 
Though the air is 
hot when it enters the cylinder, it is soon 
cooled below the dew point by expansion, 
and deposits its moisture; so that what at 


pistons, 


first appears to be an advantage in vapor 
from water mixed with air, is only an ad- 
vantage while the air is hot, and is a dis- 
tinct disadvantage when condensed and 
left in the cylinder. Water in cylinders 
wipes away the oil, and is a source of de- 
struction howsoever clean the water may 
be. It is a mistake to suppose that water 
is a lubricant; on the contrary, it inter- 
feres with lubrication. Mr. Popp over- 
comes these difficulties by the introduc- 
tion of a small dry heater, burning coal, 
charcoal, or coke, the draught for which is 
made by the exhaust from his motor. It 
is always easy to get coal and coke, and 
the quantity used in a tramway heater is 
so small that it does not materially affect 
the cost of operation; besides, it is diffi- 
cult to over-estimate the value of reheat- 
ing. 


On this subject, we would refer our 
readers to recent numbers of this little 
magazine, more especially to the October 
number, in which a description is given of 
Mr. Popp’s heater, together with figures 
and data based on experience. Mr. Popp 
gives us the figures to show that, accord- 
ing to Professor Guttermuth’s experi- 
ments, one kilogram of combustible will, 
under good give up as 
much as much as 5,600 calories in an air 
heater. This result Mr. Popp goes on to 
say “being superior by at least 500 per 
cent. to the results obtained by the best 


circumstances, 


triple expansion compound condensing 
engine,” and again it is interesting to 
note the statement made by Mr. Popp 
that “the amount of coal required for re- 
heating air for large motors being 0.2 of 
the pound per h.-p. hour.” 
gineers will see, is about six times more 
efficient that the best results obtained in 


This, as en- 


COMPRESSED AIR. 


producing compressed air through our 
best corliss engine system. 


In an article which follows that of Mr. 
Popp, in the October number, some interest- 
ing fligures on this subject are given by 
Professor Nicolson, in a report on trials 
made at Magog,Quebec, to test the economy 
effected by preheating compressed air. 
This article is worthy of very 
serious consideration and study. It im- 
presses us as practical, and as of value 
as a matter of The 
which Professor refers to, is 
the well-known 


also 


reference. 
Nicolson 


system 


Taylor system of com- 
pressing air by the flow of water. This 
had been in successful operation at Ma- 
gog, and as a water power installation on 
a large scale, it is a success of the highest 
scientific interest. Professor Nicolson gives 
us some figures showing comparisons be- 
tween the wet and the dry systems of re- 
heating, concluding by saying that wet 
heating is inferior to dry heating. He 
quotes Professors Riedler and Guttermuth 
as having obtained an additional power 
in air motors for every three-quarters 
pound of coal burnt to heat the air, and 
goes on to say that this is an economy 
“far surpassing that of any prime motor 
in existence.” We think this latter state- 
ment will not be questioned by engineers, 
nor does anyone doubt the correctness of 
the results obtained by Professors Reidler 
and Guttermuth; these results as remark- 
able as they are, are capable of consider- 
able improvement when a perfect reheater 
has been designed. Thus far, our best re- 
heaters in practical service do not convert 
the maximum amount of fuel into expan- 
siveness of the air, while it is quite with- 
in reason to expect almost a complete 
conversion of the theoretical efficiency of 
a pound of coal into expanded air by a 
thorough system by which all the heat 
produced by burning the coal is trans- 


ferred into the air. Then again, we have 
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further possibilities in reheating air be- 
cause the science is likely to develop into 
compound engines using air at different 
pressures, and reheating between each 
stage. 

So economical in results is the system 
of using reheated air, that it is quite pos- 
sible to restore at very little expense in 
fuel all, or nearly all, the power expended 
at the generating station, and lost through 
the heat of compression, friction, leakages 
and other conditions that will always exist 
in a compressed air installation. The en- 
couraging point about the use of com- 
pressed air, is that notwithstanding these 
losses, there still remains boxed-up a cold 
elastic substance, which is capable of tak- 
ing up heat in large quantities and ex- 
panding in proportion as the heat is ap- 
plied. In no other power are there such 
opportunities, because we must all admit 
that in every other known form of power 
it is impossible to restore energy lost at 
the generating station or along the line, 
except at an expense that makes it pro- 
hibitive. It is often said that compressed 
air is only a means by which power is 
transmitted, and is not a power in itseli. 
We now see that through reheating, com- 
pressed air is justly entitled to be called 
a source of power; and not merely ‘a 
means of transmission. 





Liquid Air 














Latent Heat of Evaporation of Liquid Air. 





By Walter H. Dickerson, M. E., ’06. 


During May, 1898, the writer, in con- 
nection with Professor D. S. Jacobus,* 
made some determinations of the laten‘ 
heat of evaporation of liquid air at the 
Stevens Institute of Technology. 

As a result of the investigation the lat- 
ent heat of evaporation at atmospheric 


pressure was found to be 123.0 British 
thermal units per pound. 

The method of determination was as 
follows: 

A large mercury mirror Dewar vac- 
uum bulb was employed to contain the 
liquid air. The vacuum bulb consisted 
simply of two glass bulbs, one within the 
other, and joined in a short neck. 

These bulbs have, between the walls, 
an annular space of about one-half inch, 
which is exhausted to a very high 
vacuum. If a drop of metallic mercury 
is originally intrqgduced into this vacuum 
space, it will be changed into vapor when 
the vacuum is formed. On filling the in- 
ner bulb with liquid air, the mercury 
vapor in the vacuum space will be con- 
densed on the surface of the inner bulb 
and a mercury mirror formed. The 
vacuum space prevents ingress of heat to 
the liquid air by direct convection and the 
mercury mirror intercepts the radiant 
heat so that the rate of evaporation in this 
form of containing vessel is very low. 

The vacuum bulb was filled with liquid 
air and weighed, and the rate of constant 
evaporation due to the heat of the atmos- 
phere determined. A small bar of metal 
of known weight and temperature was 
then introduced into the liquid air and 
after it had acquired the temperature of 
the liquid, it was withdrawn and the bulb 
weighed again, the length of time the 
metal bar was in the liquid air being 
noted. Then, knowing the initial and 
final temperatures, specific heat, and 
weight of metal bar, and also the weight 
of the liquid air evaporated, the latent 
heat of evaporation of the liquid air 
could be calculated. 

No means were at hand to determine 
the temperature of the liquid air and it 
was therefore taken as the boiling point 
at atmospheric pressure and temperature, 
given by Prof. Dewar and others as — 
312° F.. or —181.4° C. Although the 
liquid air used was slightly richer in oxy- 
gen than the ordinary atmospheric air, 
the error due to the difference of tem- 
perature from this cause was considered 
well within the error of other observa- 
tions and was therefore disregarded. 

There were three determinations made, 
with a different metal in each instance. 
The three metals used were iron, copper 
and aluminum, each in the form of a 


*Jt 7s very generous of Mr Dickerson to mention 
my name as I did not assist him. except in placing 
apparatus at his disposal.—D. S J. 
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small cylindrical bar. The specific heats 
of these particular bars had previously 
been determined for a range of tempera- 
ture from the atmosphere to the boiling 
point of liquid air with the following re- 
sults: 





Weight of Bar | 


COMPRESSED 





AIR. 


Time between weighings, 10.92 minutes, 
Rate of constant evaporation per min- 


ute due to heat of atmosphere, .4342 
grannies. 
Total constant evaporation, 4.741 


grammes. 


Metal. in grammes. Specific Heats. 
1 Rea Se eter 51.925 .ogi4 for range of temperature of from + 13.°C. to 
mr1.4°C, ; 

.1162 for above + 13.°C. 

OnpeEr >...+..s.<| 63.49 .0868 from + 11°C. to—181.4°C. 
.094 for above + 11.°C. 

Aluminum ..... 19.865 .1833 from + 14.5°C. to—181.4°C. 
2173 for above + 14.5°C. 


During the tests the following observa- 
tious were noted: 

First Experiment with Iron Bar. 
Temperature of atmosphere, 23.9°C. 
Temperature of iron bar, 23.6°C. 
Total weight of vacuum bulb and liquid 


air before immersing iron bar, 338 
grammes 
Total weight after iron bar had ac- 


quired temperature of liquid air and been 
withdrawn, 319 grammes. 
Time between weighings, 10.5 seconds 
Rate of constant evaporation per min- 


ute due to heat of atmosphere, .4286 
grammes. 
Total constant evaporation, 4.500 
grammes. 


Net evaporation due to iron bar, 14.5 
grammes. 
Heat units in iron per gramme, 
+13° C. to —181.4° C. 
+-23.6° C.to +13° C. 


17.708 


1.232 


Total heat units per gramme.. 19.000 

Total heat units in iron bar in grammes- 
calories, +23.6° to —181.4' 986.57. 

Latent heat, by iron bar, 68.03 calories. 

Second Experiment with Copper Bar. 

Temperature of copper bar, before im- 
mersing, 23.2° C. 

Weight of bar, 63.49 grammes. 

Weight of vacuum bulb and liquid air 
before immersing copper bar, 312 
grammes. 

Weight of vacuum bulb after bar had 
acquired temperature of liquid air and 
been withdrawn, 291 grammes 








Total evaporation, 21 grammes. 

Net evaporation due to copper bar, (21 
—4.74!1) 10.20 grammes. 

Heat units in one gramme copper, 


u°C. to—181.4° C. = 16.70 
23.2° C.-to Er &. 1.15 
Total, 220°C. to. —181.4° C. 17:85 


Total heat of copper bar in gramme 
calories 1126.948. 

Latent heat of evaporation of liquid at 
by means of copper bar, 69.31 calories 

Third Experiment with Aluminum Bar. 

Temperature of aluminum bar _ before 
immersing, 23° C. 

Weight of bar, 19.865 grammes. 

Weight of vacuum bulb and liquid ait 
before immersing aluminum bar, 284 
grammes. 

Weight of vacuum bulb after bar had 
acquired temperature of liquid air and 
been withdrawn, 269 grammes. 

Time between weighings, 9.4165 min 
utes. 

Rate per minute of constant evopara- 


tion due to heat of atmosphere, .4166 
grammes. 
Total constant evaporation, 3.9229 


gramines. 
Total evaporation 15 grammes. 
Net evaporation due to heat of alum- 
inum bar, 11.077 grammes. 
Heat units per gramme of aluminum 
+-14.5° C. to —181.4° C. = 35.908 
t22°. tot 125°C. => 1.847 
Total 


37-755 








i: 


66 


29 








COMPRESSED AIR. 802 


Total heat in aluminum bar used, 
750.1 calories. 

Latent heat by aluminum bar, 67.72 
calories. 

Average latent heat by iron, copper and 
aluminum bars, 68.35 calories. 

Latent heat expressed in B. T. U. pe 
pound, 123.03. 

The writer wishes to express his thanks 
to Mr. Chas. E. Tripler for so kindly fur- 
nishing the liquid air with which to make 
the investigation; also to Prof. Trow- 
bridge, Columbia University, for loaning 
the metal bars and furnishing the data ol 
the respective specific heats.—Stevens 
Institute Indicator. 
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Compressed Air in a Saw-Mill. 





In the early part of 1898 a compressed 
air plant was installed in the sawmill of 








STEAM FEED CUTTING-OFF SAw. 


Wm. Engel & Co., Orono, Me., and all 
the appliances hitherto actuated by steam 





THE NEW ** ALLIS*’ BAND MILL. 


were made to run by compressed air. The 
chiet object of adopting compressed air to 
operate sawmill appliances was to mini- 
mize the fire risk. Instead of dangerous 
belts, pipes now conduct the power and 
the details of the plant will prove inter- 
esting. An Ingersoll-Sergeant Class “B” 
Air Compressor is operated by a large 
water wheel. Air is compressed and 
stored in a _ receiver and _ distributed 
through pipes to any part of the mill de- 
sired. The power generating plant, con- 
sequently, is so simple that any person of 
ordinary intelligence can easily superin- 
tend its operation. The machinery in use 
at the Wm. Engel mill is the same as 
that used in steam sawmills. Air at 90 
to 100 lbs. pressure is carried in the re- 
ceiver and pipe line to the different ma- 
chines that air is used in. The following 
devices are necessary to operate modern 
sawmills, and combined with the use of 
compressed air the method of producing 
lumber may be fairly realized. 
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DIRECT ACTING STEAM LOG FLIPPER FOR ROI 
LING LOGS OUT OF THE LOG SLIDE. 
OPERATED BY COMPRESSED AIR. 

Allis Jump Saw Rig. 

Air is used to raise and lower an Allis 
Jump Saw Rig that is placed in the log 
off the the right 


slide to logs at 


length. 


cut 


Allis Log Flipper. 

This machine throws the log out of the 
log slide on the log deck, where they are 
stopped by a 

Kline Log Roller. 

This appliance holds them in place un- 
til the sawyer wants the log on the car- 
riage, when he does the same as he would 
steam mill, the 
treadle in the floor; the air does the rest. 


in any that is, step on 


At the same time he has one hand on the 
Hill Steam Nigger Lever 
and the other hand on the carriage lever; 
when the air gets in its work again with 
the nigger he places the log just right to 
saw and with 
Beck’s Twin Engine Feed 


that runs the carriage back and forth to 


the 
Band Saw, 


which puts the logs into lumber, which 
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goes on down the mill on live rollers to 
some Allis Jump Saws that set in the 
roller trim the and 
timber work, also to cut up edgings and 
slabs. 


casing to lumber 
Besides the machines which have 
been spoken of which use the air success 
fully are a 

Steam Pump 
for mire protection, it is also used to blow 
a large 

Large Whistle 
to start and stop the mill at meal times. 

This mill is operated 11 hours per day 

and produced from 50,000 to 65,000 feet oi 
lumber daily, and goes to show that com 
the 
steam, with the advantages of lowering 


pressed air does work as well as 
the rate of insurance, which is extremely 
high on sawmill plants, and the avoidance 
of disagreeable conditions that the use of 


steam entails. 








od 
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HILL’S PATENT DOUBLE CYLINDER STEAM NIGGER. 
OPERATED BY COMPRESSED AIR. 
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Reducing Air from High to Low Pressure. 


The use of compressed air, especially 
in cases where it is stored under a high 
pressure, has created a demand for a 
regulating valve that will reduce this high 
pressure to the normal working pressure 
desired in engines or elsewhere. 

The chief difficulty experienced in ef- 
fecting a reduction from 1,000 lbs. or 
more, per square inch, to a working pres- 
sure of from 100 to 200 lbs., has been 
found to lie in the fact that, with the 


operated mechanically, and the other 
pneumatically. In the mechanically op- 
erated valve, (Fig. 1,) the high pressure 
is admitted through the pipe 16, and when 
the valve in the body C is open, the full 
pressure of air flows in to the valves of 
the regulator in the case A. These valves 
are controlled by a diaphragm and the 
springs K, K, as in the standard “Class 
W” Foster regulator. Here it is reduced 
or wire-drawn down to the normal work- 
ing pressure, and flows out through the 
pipe 17. So long as the throttle remains 
open, and there is a consumption of air, 











FIG. 1—MECHANICALLY OPERATED. 








maximum initial pressure in the reservoir, 
the reducing valve was opened to such a 
slight extent that the excessive wire-draw- 
ing, and the lodgment of fine particles of 
scale, cuttings, grit or other foreign sub- 
stances which are always present under 
ordinary practical conditions, has resulted 
in so rapid a wearing of the seats and 
valves that the leakage quickly became 
serious, and the tight closing of the valve 
an impossibility. This difficulty has been 
entirely obviated by the Foster combina- 
tion regulator and automatic stop valve. 
The valve is made in two forms: one 


this state of things continues. When, 
however, the throttle is closed, the valve 
in the body C is also closed, and all flow 
of air from the supply pipe 16 to the regu- 
lator valve is cut off—a pipe being tapped 
in to the body C between the valve and 
source of supply. This pipe leads to the 
auxiliary valve B, which may be located 
in any convenient place in juxta-position 
to the engine throttle lever, and is always 
charged with high pressure air from the 
pipe 16. In B there are two small needle 
valves, one closing downward and held in 
that position by the combined pressure of 
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a spring and the high pressure air. Abut- 
ting against this valve, and held open by 
it, is an upward closing valve which pro- 
jects below the case at 2. When the en- 
gine throttle is closed, an adjustable 
screw in the lever thereof pushes this 
valve 2 shut and, in doing so, opens the 
one above it. The opening of this upper 
valve allows the high pressure air to pass 
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As soon as the throttle is opened, the 
pressure instantly closes the upper valve 
in B and, in so doing, opens the valve 2, 
which allows the air above the piston in 
4 to escape to the atmosphere. The valve 
in C is then opened by the pressure from 
the pipe 16 beneath it, and air is again 
admitted to the regulator valve A. 

The valve in body C can also be closed 











FIG. 2—PNEUMATICALLY OPERATED. 


. y {iti te i nf: 








around through the pipe 3, and thence 
back to the joint 5, and down the center 
of the spindle to the top of a piston within 
the casing 4. This piston rests on the 
same stem as the valve in the body C, 
and when air pressure is admitted to the 
top of the former, the latter is closed, 
thus shutting off the flow from the pipe 
16. 


by means of the hand-wheel 6, after the 
manner of an ordinary stop valve. 

In the case of the pneumatically act- 
uated valve (see Fig. 2) the high press- 
ure air is admitted at 16 and _ flows 
through the valve C to the regulator 
valve A, where the pressure is reduced as 
desired and whence it flows out at the de- 
livery 17. Tapped into the delivery pipe 
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17 is a small pipe leading down to the 
auxiliary valve B, where it enters beneath 
a diaphragm which is adjusted by a 
spring in the casing 5, so that the valve 
will open when the pressure in pipe 17 
has risen a small amount above the nor- 
mal working pressure. When such a rise 
has taken place, this valve opens and air 
passes through the pipe 3 to the back of 
a diaphragm working against a plate on 
the stem of the stop valve in C. The ad- 
mission of this pressure to the back of the 
diaphragm closes the valve C and cuts off 
the flow of air. As soon as the working 
pressure again falls to normal, the needle 
valves in casing B shuts off admission 
‘rom pipe 17 and bleed the air from back 
of diaphragm in stop valve C to the at- 
mosphere and allow this valve to in- 
stantly open. 

The result of this combination is that 
the valve in C is always either wide open 
or closed. There is, therefore, no wire- 
drawing at this point, and the ample 
opening of the valve permits any foreign 
substances that may be entrained by the 
air, to blow through. When the valve C 
is closed, that in A opens more than it 
does when in the normal working posi- 
tion, due to the fall of pressure that takes 
place. Hence, at the instant of the open- 
ing of C, a puff of air is sent through A, 
cleaning the seats and preventing a lodg- 
ment of the grit. 

The cutting of the valve surfaces due to 
wire-drawing is obviated by the use of a 
hardened steel valve. which has been 
found to be efficient for the purpose. 


WEIGHT OF A CUBIC FOOT OF AIR, A’ 
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Heat Required to Raise the Temperature 
of Air, 





Air, in common with all other gaseous 
substances, possesses the property of requir- 
ing various amounts of heat to raise its tem- 
perature through a given range, according to 
the circumstances under which the heat is 
applied. This point is of so much im- 
portance that an entire article would be 
needed to elucidate it properly; but for 
the present it will be sufficient to say that 
the “specific heat’ here given for air (i. e. 
the number 0.238) assumes that the air that 
is to be heated is constantly at atmospheric 
pressure—that is, it assumes that through- 
out the entire process of heating, the air is 
never exposed to a pressure that is sensibly 
higher or lower than that of the atmosphere. 
This condition is often fulfilled in practice, 
and the specific heat here given will there- 
fore be found useful. When other con- 
ditions prevail, however, some different 
value must be used for the specific heat—a 
value that can be determined only when 
the new conditions are fully given. 

In calculating the number of heat units 
required to warm a given mass of air from 
one temperature to another one, we proceed 


ATMOSPHERIC PRESSURE (.0 to 600° F.). 





: see || £2 | 3: 
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0° .0864 100° .0710 
10 . 0846 110 . 0698 
20 . 0828 120 | .0686 
30 .0811 130 .0674 
40 0795 140 | .0663 
50 .0780 150 . 0652 
60 0765 160 . 0641 
70 .0750 170 -0631 
80) .0736 180 | .0621 
90 .0723 190 -0612 
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260 . 0552 450 0437 
270 -0545 500 .0414 
280 -0588 550 .0394 
290 -0581 || 600 0376 
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precisely as we did in the case of iron; that 
is, we first calculate the heat that would be 
absorbed by an equal weight of water, and 
then we multiply by 0.238, which is the 
** specific heat ” of air (at constant pressure.) 
Air is usually estimated in cubic feet in- 
stead of in pounds, because it is much easier 
to measure its volume than its weight. If, 
therefore, we have a certain volume of air 
given, and we wish to find out how much 
heat will be required to warm it through a 
certain range of temperature, we must first 
find out how much it weighs. To accom- 
plish this without too much labor we may 
make use of the accompanying table, which 
gives the weight (in pounds) of a cubic foot 
of air at various temperatures, but always 
at atmospheric pressure. 


To illustrate the use of this table, and the 
method of calculating the number of heat 
units required to heat a given mass of air 
through a given range of temperature, let 
us take the following problem: It is pro- 
posed to heat a mass of air from 50° Fahr. 
to 110° Fahr., by passing it, at atmospheric 
pressure, over a coil of steam pipe. The 
proposed mass of air, when measured at 
50° Fahr., occupies 500,000 cubic feet. 
How many heat units will be required? To 
solve this problem we first find out how 
much the air weighs. By referring to the 
table we see that one cubic foot of air, at 
50° Fahr. and atmospheric pressure, weighs 
0.078 of a pound. Hence 500,000 cubic 
feet (measured under these same conditions) 
will weigh 


500,000 x 0.078=39,000 pounds. 


Having found the weight of the air in this 
manner. we proceed to calculate the 
amount of heat required by first figuring it 
as though the substance to be heated were 
water. Thus the initial temperature is 50° 
and the final temperature is 110°, and the 
difference between these is 110°—50°=60°, 
which is the number of degrees through 
which the temperature of the mass must be 
raised. There being 39,000 pounds of the 
air, we should have to communicate 


39,000 x 60=2, 340,000 heat units 


to it, if it were water, in order to heat it 
from 50° to 110°. To take account of the 
fact that the substance is air instead of 
water, we multiply this result by 0.238 (the 
“ specific heat” of air at constant pressure), 
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just as in the case of iron we multiplied by 
0.117. Thus we have 
2,340,000 x 0.238=556,920 heat units, 

which is the quantity of heat that would be 
required to raise 500,000 cubic feet of air 
from 50° to 110°, the air being measured 
at 50° Fahr., and its pressure remaining 
equal to that of the surrounding atmosphere 
throughout the operation. 


Curves showing Temperature of Air 
during compression. 





Two curves are shown in the diagram, 
the ordinates representing pressures and 
the abscissae volumes. ‘The curve drawn 
in full line shows the compression of air 
without any cooling effect, while the one 
drawn in dotted line shows the compression 
of air at a constant temperature. ‘The 
former is the adiabatic curve whose equa- 
tion 1s 
Po = v, oer 
Pi Ve 
the latter is the isothermal curve and has 
the equation 

p x v=constant. 

In single stage compression the power 

required for compression may be calculated 


h, 


FIG. 1. 












he, 


4 \\ ' 


, ' 

iY V2! Oi 
without taking into consideration the slight 
cooling effect due to the water jacket; the 
air will, therefore, be assumed to follow the 
adiabatic curve. 

Starting at the left the first column of 
figures gives the gauge pressure for each 
horizontal line. The second column gives 
the Indicated Mean Effective Pressures. 
These were calculated by a formula which 
was derived in the manner shown in figures 
1 and 2. 

The area of the shaded portion of the 
diagram fig. 1 is 





=Po2—P1%1 


1.408—1 = 2.45 (Pot2—P 1?;) 
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Two Stage Compression 
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In order to get the area of the shaded 
portion of the diagram fig. 2, which repre- 
sents the work done during the stroke of 
the air piston we have to add 


P2®2—P 11 
this makes the 
Area=3.45 (Pols—P1?) 
Dividing this by 7, will give us the 


I. M. E.=3 45 (p.?—»,) formula (1) 
1 


The third column gives the Horse Power 
required to compress one cubic foot of free 
air, measured by the displacement of the 
air piston. 

When p=lI. M. E. pressure in lbs. per sq.in. 
a=area of air piston in sq. in. 
P=piston speed in feet per min. 
D=displacement in cubic feet per 


min. 
then H. p=” Kpx P 
33000 
D= a x P 
144 


and the Horse Power required per cu. ft. 


H.P. axpxP_ 144 
D ~ 33000 ~axP 


or 
H. P. per cu. ft.=.00437P formula (2) 


/tz 


FIG. 2. 
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The four columns at the left give similar 
data for two-stage compression. The lI. 
M. E. pressures were calculated for air 
partly cooled by taking a mean between the 
pressures obtained by adiabatic and iso- 
thermal compressions. 


The ratios of cylinders given will dis- 
tribute the load evenly among the two 
cylinders ; they may, of course, for practical 
reasons, be varied considerably without im- 
pairing the efficiency of the machine. 
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Formula (1) for the I. M. E. pressure 
will, for the two extreme cases 
P,=o0 and p,=pa., 
give the value I. M.E.=o. 
It is evident that between these 
values there must be a maximum. 
will be obtained when 


P; =.304 py formula (3) 


two 
This 


This formula will be found useful in cal- 
culating gas compressors where the gas 
comes in under a head but is expected to 
drop to atmospheric pressure in the future. 
The driving mechanism of such a com- 
pressor should be calculated for this 
maximum. 


COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions 

We request that the rules governing such corre- 
spondence will be observed, viz.. all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 


West New Brighton, S. I. 
October 29, 1890. 
Editor “Compressed Air’: 

Will you kindly publish in ‘“Com- 
pressed Air,” a feasible method of testing 
a pipe line for leakage? 

The line in question supplies a dozen or 
so of Pedrick & Aver Hoists and it com- 
prises a two stage compressor 12 in. x8 
in. X 12 in. stroke, has no reservoir, but 
compresses directly into the pipe line. 

C. Lee Straub. 


There are a number of factors which 
should be given before an accurate an- 
swer can be made. Using the data men- 
tioned, it seems that the most satisfactory 
method would be about as follows: 

If the pipe line has valves at. all 
branches, and a valve between the com- 
pressor and the beginning of the pipe line, 
the branch valves should all be closed and 
the compressor run until the air pressure 
in the transmission line is at the maxi- 
mum for which the machinery was de- 
signed. The valve between the compres- 
sor and the pipe line should then be 
closed, and the full pressure in the pipe 
line noted. 
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If there are no leaks it would be seen 
that the pressure would hold up for a 
considerable time, and the time required 
for the pressure to drop from maximum 
to, we will say half pressure, will be a 
measure of the amount of leakage. 

Another way, although not as satisfac- 
tory, would be to shut the system down, 
or make the test when it can be shut 
down without inconvenience, and pump 
the transmission line full of water up to 
the maximum pressure. Leaks would 
then be indicated by wet spots. If there 
are no valves at the branches and the air 
is allowed to pass through flexible con- 
nections to the hoist, and is shut off by 
the hoist valves, this method would not 
be advisable. The air method, however. 
could be used in exactly the same way, 
or the flexible air pipes could be discon- 
nected and cups screwed on the branches. 

Another method in very common use is 
to place oil around the seam or joint in 
question and in case of a leak the air will 
blow bubbles of oil. Application is easily 
made by means of the ordinary “squirt oil 
can” used around machine shops. 

The soapsuds method is perhaps the 
simplest. Take a strong solution of soap 
and water and with a clean paint brush 
apply the suds to the pipe, beginning at 
the compressor and following to the last 
appliance. Wherever there is a leak bub- 
bles will appear. Mark these places with 
chalk for future attention. 
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The Chicago Pneumatic Tool Com- 
pany, manufacturer of the Boyer pneu- 
matic tools, scored an important victory 
last week in its patent litigation with the 
American Pneumatic Tool Company of 
New York. Between three and four years 
ago the American Company brought suit 
at New Haven, Connecticut, against a 
concern which was using one of the 
Boyer tools, and succeeded in obtaining a 
preliminary injunction on the strength of 
an old decision it had obtained sustaining 
its patent. Upon obtaining this prelimi- 
nary injunction, the American Company 
sent every concern using Boyer tools a 
notice of infringement, in which _ it 


claimed some two millions of dollars 
damages against the users of Boyer tools. 
The Boyer people promptly took an ap- 
peal from the preliminary injunction or- 
der, and the order was reversed by the 
Court of Appeals at New York City. 
This was about three years ago, since 
which time the suit has been progressing 
toward a final hearing on its merits. It 
was argued at great length before Judge 
Townsend, in the United States Court at 
New Haven, last June, and has been held 
under advisement by the court until last 
week, when Judge Townsend handed 
down an exhaustive opinion, holding with 
the Boyer people on every point and de- 
claring that the Boyer tools did not in- 
fringe the American Company’s patent. 
The court also took occasion, in its opin- 
ion, to condemn the conduct of the com- 
plainant company in sending out the cir- 
culars above referred to for the purpose 
of searing and intimidating purchasers of 
the Boyer tools. 


We have received the following notice 
relative to patent litigation : 
Chicago, IIl., Nov. 29, 1899. 

We wish to notify all our customers and 
the trade in general, that in the patent liti- 
gation entered into between the Chicago 
Pneumatic Tool Company, Joseph Boyer, 
the Standard Pneumatic Tool Company and 
the Chouteau Manufacturing Company, all 
suits have been dismissed by the advice of 
their respective attorneys, they recognizing 
that the Boyer and Chouteau Patents cover 
the fundamental principles of all Pneumatic 
Hammers, without the combined use of 
which no successful Pneumatic Hammer 
can be made. 

Recognizing the value of their respective 
claims, they have purchased licenses from 
each other covering their present style of 
hammers. 

We consider this action necessary for the 
protection of users of our respective tools. 

Chicago Pneumatic Tool Co., 
By J. W. Duntley. Pres. 
Standard Pneumatic Tool Co., 
By Edward N. Hurley, Pres. 





The cut herewith shows that type of 
pneumatic engines in which the recipro- 
cating piston constitutes a hammer, 
adapted to deliver a series of rapidly re- 
curring blows to a chipping, caulking, 
beading, riveting or other tools, the 








8y1 


shank of which is located in the path oi 
such impact piston, and constitutes an end 
closure for the lower piston chamber. 
The objects of the present improve- 
ments are: First, to provide a simple 
and efficient sectional formation and ar- 
rangement of the main cylinder for the 
impact piston, and the valve block and 
housing for the reversing valve, which 
permits of a ready and convenient de- 
tachment of the parts for cleaning, ete. 
Also to provide means for connecting 
the handle, main cylinder and valve block 
and housing together in a rigid and sub- 
stantial manner. To provide means, self 
contained within the hammer, for auto- 
matic lubrication of the hammer parts 
while in operation. To overcome recoil 
and dispense with the vibration or jar (so 


objectionable in most hammers) which 
enables the operator to accomplish 
greater results with less fatigue. In this 


hammer there are but two moving parts, 
the piston and valve, which, by the ar 
rangement of the air control 
each other. 


passages, 





TILDEN PNEUMATIC HAMMER 


The sectional view herewith gives an 
idea of its construction and operation. 
Starting with the parts in the position as 
illustrated, the motive fluid or compressed 
air from the main chamber 
through ports into the valve block cham 
ber to press upon the upper end extension 
of the impact piston, and acting against 
the decreased area thereof imparts a light 
initial movement to the piston, which 
from practical experience is found to be 
very efficient in reducing the amount of 
jar or vibration. 

Letters patent were issued Oct. 24, 
1899, to Robert Burns and B. E. Tilden, 
and the manufacture of same will be im- 
mediately commenced by the Interna- 
tional Pneumatic Tool Co., of 1209 Mo- 
nadnock Block. Chicago, Ill., under the 
management of B. E. Tilden and C. J. 
Fellows. To designate this from other 
hammers it is called “The Tilden.” 


passes 
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The cut on cover shows the New Boyer 
Long Stroke Riveting Hammer on car 
work at the Pressed Steel Car Company's 
shops in Allegheny, Pa. These Long 
Stroke Hammers are the most powerful 
pneumatic hammers ever made, and are 
meeting with the highest success in all 
classes of riveting. Ten of them were put 
in the Pressed Steel Car Company’s shops, 
and after using them and subjecting them 
to tests on all kinds of work, they have 
ordered 60 more, making 70 to be used at 
that plant. 


They are also very successfully used on 
boiler work having capacity of drilling 
rivets up to 14 in. in diameter in the best 
possible manner. 


At the shops of John Mohr & Sons in 
Chicago, they reported that an inexperienced 
man with one of these hammers accom- 
plished the same amount of riveting in 30 
hours for which their experienced riveters 
had previously required 80 hours, and that 
all was first class and steam tight when 
tested under pressure. 


They are so well adapted to all classes of 
work that orders are coming in practically 
unsolicited, about 200 of them having been 
sold last month. They mark the greatest 
advance yet made in pneumatic hammers 
and will interest all having a large amount 
of riveting to do. 





Air Jets 











Farraday in 1823 liquefied all 
six of the existing gases. 

He accomplished liquefaction in 1869; 
Pictet in 1887; Caillete in 1887; Dewar, 
in 1893; Linde, Hampson, and Tripler in 
1897; Ostergren in 1899. 


except 


The Eclipse pneumatic tools sold by 
W. J. Schaefer & Co., 33 Barclay street, 
New York, are well described in a cata- 
logue received. Smaller tools for chip- 
ping and caulking are illustrated and fully 
described, and much information is given 
regarding them. Larger tools, such as 
rotary drills, etc., are also shown. 
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Several war ships and other vessels have 


been provided with a system for closing, 


bulkhead doors in case of a leak or acci- 
dent. The most approved system is one 
that uses compressed air. The “Long 
Arm” system is used on the U. S. pro- 
tected cruiser Chicago and by its applica- 
tion in an instant the doors of the bulk- 
head can be closed. A central station for 
compressing the air may be placed in any 
convenient location and usually consists 
of a small three stage air compressor, 
operated by steam or electric motor, with 
an air receiver consisting of the required 
number of storage flasks for the desired 
emergency capacity. Air is kept in the 
receiver at about 1,000 lbs. pressure and 
it is used at 150 lbs. pressure, and there is 
always enough power stored to operate 
all of the doors without having to wait 
until the air is compressed. The pipe 
line runs to all points where the closing 
mechanism is located, and is controlled 
from an emergency station automati- 
cally. The door slides vertically between 
two guides. A cylinder is attached to the 
door and a piston moves it up or down. 
In case of need the pipe line is opened 
and the pressure exerted on the piston 
head forces the door down and closes it. 
Some interesting experiments have been 
tried with this system. In one instance a 
pile of wet coal lying 30 in. deep above 
the sill obstructed the closing door, but 
the water swept it away and the door 
closed against the water pressure. In an- 
other case the door closed down upon the 
coal and was locked in that position. 
From the progress being made by the 
“Long Arm” System Co., of Cleveland, 
Ohio, it is likely that they will succeed 
in extending their system to every branch 
of marine service. 

The University of Illinois announces, 
among others, the following subjects for 
senior theses now in course of prepara- 
tion: 

“Experiments with compressed air, in- 
cluding a study of the history and devel- 
opment of its uses, with tests of power re- 
quired, flow of air through pipes and 
valves, and experiments to determine 
consumption of air when used as power 
for hoists and drills. 

“The use of compressed air for pump- 
ing water, with description and test of a 
plant in operation and tests of various lifts 
and pumps.” 
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The Russian Government has issued an 
order to the Westinghouse Air Brake Co. 
involving the equipment of 300,000 freight 
cars, as well as a large number of loco- 
motives with air brakes. Sixty thousand 
cars are to be fitted with the Westing- 
house air brakes and the remaining 240,- 
000 with air pipes and coupling within 
three years. 


Ixperiments have recently been made 
with compressed air and compressed oxy- 
gen to purify the air in a long tunnel near 
Geneva, through which 200 trains pass 
every day. The compressed air is lib- 
erated from the cylinders on the engine. 
The pure air blew back the smoke and 
clarified the atmosphere. The oxygen 
was allowed to escape into the fires of the 
engines, causing complete combustion 
and preventing the formation of danger- 
ous gases, as well as making the air more 
wholesome by the addition of the oxygen. 
The compressed air was adopted because 
a cheaper method. This experiment sug- 
gests the feasibility of similar methods in 
running tunnels and possibly in the shafts 
and level workings of the mines. 





Propositions have been made to the 
State Board of Health to use liquid air 
ior disposing of New York City’s gar- 
bage. The process would be to freeze the 
waste into solid masses and then separate 
it into various commercial products. The 
chief advantage claimed for this process 
is that it is odorless. 

Announcement is made of the organiza- 
tion of the New York Air Compressor 
Company under the laws of the State of 
New Jersey. The capital stock of the 
company is $100,000, and a complete 
foundry and machine shop plant has been 
purchased on the line of the New York 
& Greenwood Lake Railroad at Arling- 
ton, N. J. Contracts have already been 
let for a full modern equipment of tools. 

It is intended to manufacture a com- 
plete line of air compressing machinery at 
the new plant. 

The officers of the company are: J. W. 
Duntley, president; Alexander MacKay, 
vice-president; W. P. Pressinger, secre- 
tary and treasurer. 

The director are: J. W. Duntley, Alex- 
ander MacKay, W. P. Pressinger, Will- 
iam B. Albright, W. O. Duntley, Thomas 
Aldcorn and Austin FE. Pressinger . 

The New York offices of the company 
are at 120 Liberty street. 








“Don’t Let’s Vait,” Says Sinkers, 


When Sarsaparilla Reilly Tells Him 
There'll Be No Beer in 2000. 

When Sarsaparilla Reilly entered the 
little restaurant the Sinker Man was pol- 
ishing a tin pie plate. 

“TI see you're washin’ dishes,” 
Reilly. 

“Dem is not dishes,” 
*Dem’s a pie plate.” 

“Well,” replied Reilly, “afore long they 
won't be needed. Mind what I'm tellin’ 
yer, Sinkers, the inventors are makin’ 
such rapid strides wid streetless carriages 
that it won't be long afore we'll have elec- 
tric mince pies for Christmas dinners.’ 


remarked 


said Sinkers. 


“Did Edinson invention dot?” asked 
the Sinker Man. 

“Invention what?” 

“Electric pies.” 

“No,” said Reilly, “but he will. He's 


now workin’ on the model of a hot air 
bun, an’ afore Christmas time you and 
me'll be atin’ electric pie.” 

“How fast we are going,” 
Sinkers, looking into space. 
is dizzy.” 

“Well,” said Reilly, “it'll be much diz- 
zier next month. On December thirty- 
wan we'll travel nineteen billion million 
miles a minute and jump from this cen- 
tury into th’ year 2000 A. D.” 

“For what is A. D.?” asked Sinkers. 

“That stands for Anty-Diluvian,” re- 
plied Reilly. 

“My, how old she is!” said the Sinker 
Man. “Is her teeth shust so good to eat 
*lectric pie?” 

“Who?” 

“Aunty what-is-it for her name.” 

“She’s not a lady,” said Reilly. ‘‘Anty- 
Diluvian means the Johnstown flood. 
But cuttin’ that out, Sinkers, when the 
year 2000 gets here we'll be livin’ on hot 
air and electhricity. In th’ mornin’ in- 
stead of coffee ye'll call for a cup of ni- 
trogen wid a spoonful av gasolene. For 
dinner ye’ll have electric frankfurters wid 
steam heated sauerkraut. Then there’ll be 


remarked 
“My head 


sunlight potatoes, incandescent onions, 
wireless tomatoses, fluoroscope sardines, 
kinetographic cauliflowers and tamed 
lighting pudding. In them days we'll 


telegraph our food to our stomachs an’ 
digest it wid dynamite. Our vision will 
become so perfected that we'll be able to 
see clear through the side of a_ brick 
house. We'll be able to hear what the 


COMPRESSED AIR. 


people of China are telling the people of 
Japan, and we'll flirt with the girls up in 
Mars.” 

“Vhat vould Lena say?” asked Sinkers, 

“Sure yer wife wudn’t know it,” an- 
swered Reilly. “Whin you'd be flirting 
wid the girls. she'd be lallygagging wid 
the man in the moon.” 

“TH kill him,” exclaimed the 
Man. 

“Who?” asked Reilly. 

“Der man in der moon,” said Sinkers. 
“Don’t he know my vife is married?” 

“Stop!” commanded Reilly. “You're a 
hundred years ahead of yourself. I'm 
talking av the year 2000. In them days 
the birds av the air will swim in the sea 
and th’ fish av the sea ‘Il fly in the air.” 

“Von’t dot be fine?” said Sinkers, 
“Den ve can go fish-shooting mit a bird 
gun und bird-fishing mit a fish hook; 
vhat?”’ 

“Well,” said Reilly, “we'll shoot fish 
from flying machines and fish for birds 
from submarine boats.” 

“Und vhat kind of beer vill ve drink?” 
asked Sinkers. 

“There'll be no beer,” answered Reilly 
“In them days ye'll have to drink nitrate 
of soda cocktails.” 

“Don’t let us vait,” said Sinkers. 

So they went next door to Red Jerry’s 
and ordered old fashioned soothing syrup 
for two.—New York Sun. 


Sinker 


An apparatus by means of which a rail- 
way guard can shut and lock all the doors 
in a train, by moving a lever in his van, 
has recently been tried on a train on the 
Metropolitan District Railway. This in- 
vention, which, we understand, has been 
at work successfully in Australia, and is 
known as the Fraser railway door con- 
troller, is actuated by compressed air, 
which can be supplied to cylinders fixed 
under the carriages. By a combination of 
pistons, rods, levers, and springs the 
doors can be made to shut, and this can 
all be done by the guard from his van, 
without his touching a single door. The 
action is said to be so gentle that, even if 
people’s fingers get in the doors, these are 
only prevented from closing, and no in- 
jury results to the fingers. The appar- 
atus, it is said, can be worked either by 
means of the air in the air-brake pipes, or 
by means of a separate air pump, or with 
modifications in connection with the 
vacuum brake. 
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PATENTS GRANTED OCT., 1899. 


Specially prepared for COMPRESSED AIR. 


632,529. PNEUMATIC INSOLE. Anton Korwan, 
New York, N. Y. Filed January 3, 1899. Serial 
No. 700,892. (No model ) 

An insole, consisting of a lower layer, an air-tight 
cushion located upon and extending transversely of 
and entirely across the same at its narrow portion 
below the hollow of the foot, and an upper layer upon 
said lower layer and cushion, said layers being dis- 
connected from each other for a short distance each 
side of said cushion, so as to form air-passages be- 
tween the layers at each side of the cushion, substan- 
tially as set forth. 

634,042. PNEUM day CARPET-RENOVATOR. 
John S. Thurman, Si. Louis, Mo. 

A combination, ~ a suitable casi ng, of a blast- 
nozzle carr.ed thereby, which di-charges throvgh the 
bottom of said casing, said casing being provided with 
suitable transversely-disposed walls torming a con- 
ducting-passage for the dust-laden air, and a chamber 
in which sail dust-laden air is discharged, and a re- 
movable section secured in the upper end of said cas- 
ing, which removable section consists of transversely- 
arranged walls forming a tortuous passage which con- 
nects with the dust-collecting chamber, said trans- 
versely-dispos' d walls of the casing, and removable 
section forming pockets at the bends of the tortuous 
passage for the qullection of dust and dirt ; substan- 
tially as described. 


634,348. AITR-FEEDING APPARATUS FOR BOIL- 
ER-F a James Howden, Glasgow, 
Scotland 

Apparatus for supply ing and heating air for water-tube 
steam-boiler furnaces, compri-ing in « combination means 
for forcing or drawing air through the apparatus and 
furns uce-casings in which the air is heated, fire-gas tubes 
in the said casing, air-distributing boxes at the front 
and back ends and sides of the furns ace, inclosed spaces 
to convey the air from the casing to the distributing- 
boxes and valves for controlling and regulating the dis- 
tribution substantially as set forth. 


634,289. oat Cr-ACTING AIR-COMPRESSING 
ENGINE. Peter Brotherhood, London, England. 
A direct-acting air-compressing engine comprising a 
double-acting steam-cylinder having its piston connected 
to the piston of an air-compressing cylinder in line with 
the steam-cylinder, and two other air- -compressing cyl- 
inders having their pistons connected to the samec rank 
with the other and the air-cylinders being provided on 
their outer ends with apertures furnished with suitable 
suction and discharge valves, sub-tantially as de-cribed. 
The combination with a shaft, and a plurality of 
radially-arranged air-compressing cylinders having their 
pistons connected with the shaft, of a double-acting 
steam-cylinder having its piston rigidly connected by a 
piston- rod with the piston of one of said air-compress- 
ing cylinders, substantially as described. 


634,723. AIR-BRAKE. Chauncey N. Dutton, New 
York, N. Y. Filed October 23, 1897. 


634,788. AIR GOODS. Albert A. Young, Wakefield, 
Mass. Filed April 10, 1°99. Serial No. 712,378. 
(No mod ‘1, 

In combination the sack-walls, A, B, having the 
perforations, ¢; the buttons, /, having openings, 7, 
and a curved face engaging the outer faces of said 
walls respectively: a flexible cord having its ends 


respectively securel in said openings and passing 
through said perforations; and the caps, d, covering 
said buttoas and vulcanized to said walls, all being 
arranged to operate as specified. 


635,419. AIR-COMPRESSING APPARATUS. 
Stephen Broichgans, Milwaukee, Wis. Filed 
Oct. 10, 1898. 

An air-compressing mechanism comprising a closed 
tank provided with a liquid-inlet, an air-conduit open 
to the tank above the liquid-level therein, but pro- 
vided with an air-inlet outside of said tank " governed 
by a check-valve, a central chamber rising from the 
tank-bottom but provided with perforations at its 
lower end, another air-conduit having open-end union 
with the otherwise closed top of the chamber and pro- 
vided outside the aforesaid tank with an air-inlet 
governed by a check-valve, an open-bottom weighted 
jacket surrounding said chamber, a cylinder having 

valve-controlled inlet and outlet for a fluid under 
pressure, a piston in the cylinder, a rod connecting 
the jacket and piston, a reciprocative holder in com- 
munication with tae air-conduits and a distributer- 
pipe, and a valve-shifting mechanism operative in 
conjunction with the piston-rod and said holder. 


635,434 TERMINAL FOR PNEUMATIC-DE- 
p ATCH-TUBE SYSTEMS. Edmond A. For- 
dyce, Chicago, Ill. Filed Aug. 3, 1899. 

A discharge- -terminal for pneumatic- despatch-tube 
systems, comprising a receiving tube-section at the end 
of and communicating with a main or branch line of 
the system, two transversely-sliding gates 1n said tube- 
section adapted to receive a carrier between them, the 
first of said gates being normally open and the second 
closed, anda single motor connected to both of said 
gates and actuating them successively, whereby, on 
the arrival of a carrier to be discharged, the first gate 
is first closed in the rear of the cartier and then the 
second gate is opened to permit the carrier’s discharge. 


635,478 HYDRAULIC AIR-PUMP._ George J. 
Habermann, Cleveland, Ohio. Filed June 10, 1898. 
Serial No. 683,139. 

The valve K constructed to slide in its seat and to 
control both the inlet and the outlet passages to the 
piston-chamber, a lever J pivoted between its ends and 
mechanically connected with said value at its upper 
end, a weighted swinging arm G pivoted on the same 
centre as the said lever | and having a pair of fingers 
at its bottom and sides with their lower extermities in 
position to strike said lever below its pivot-point and 
thus reverse valve K, and hydraulic-actuated means to 
tilt the arm G comprising float C, lever D connected 
therewith and projections on said lever to strike 
opposite sides of said arm, in combination with the 
pump-casing N anda combined piston L and valve M 
in said casing controlling the entrance and discharge of 
the water to and from the chamber B, substantially as 
described. 

635,516. AIR-COMPRESSOR. 


John P. Simmons, 

San Francisco, Cal., assignor to Squire V. Mooney, 

same place. 

A compressor comprising a cylinder having suitable 
outlets a cage-piston therein provided with a valve- 
controlled port in each end thereot communicating 
with the interior of the cylinder on opposite sides, and 
an annular recess or pocket exterior to and separate 
from said port, in which the stem of the valve is 
guided 





635,5177 AIR-COMPRESSOR. John P. Simmons, 
San Francisco, Cal., assignor to Squire V. Mooney, 
same place. Filed Feb. 2 2, 1898. 

In a compressor a power-cylinder anda piston therein, 

a compressor-cylinder and a piston therein, a crank- 

shaft and a beill-crank connecting-rod connecting the 
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power-piston crank and compressor-piston by its at- pump, a receiver, two intermediate communicating 
tachment to the bell-crank. cylinders, pipe connections between the cylinders and 
In acompressor a power-cylinder and a piston therein, air-pump, valves controlling the communication be- 
a compressor-cylinder and a piston therein said cylin- tween said pipe connections and the cylinders, valve- 
ders being arranged with respect to each other, in the actuating disks for said valves, a valve-reversing disk, 
same vertical plane but their centres in different hori- slotted links c nnecting said valve-reversing disk to 
zontal pianes and a bell-crank connecting-rod connect- said valve-actuating disks, a plunger for each cylin- 
ing the power-piston and crank, and connecting the der, link or lever connections between the plungers 
compressor-piston by its attachment to the bell-crank. and valve- reversing disk, a piston for each cylinder, 


mee . a suitable inlet and check valves for the several pipes, 
635,661. AIR-VALVE. William J. Cole, Evansville, an air-cylinder or dash-pot, and a link connection 
Ind. riled June 15, 1898. between the piston of the dash-pot and valve-revers- 
A valve for pneumatic tires, with a casing and valve- ing disk, the parts operating as and for the purpose set 
seat piece in combinaticn with a combined metal and forth ; 
rubber conical valve as aforesaid, a valve-stem extend- 
ing through the longitudinal passage in said valve-seat 


piece and receiving on its externally-threaded end a (36,090. AIR-HEATER. Edwin R. Waterman and 
groov d set-nut, adapted to force and hold the valve Robert R. Morison, $ San Francisco, Cal.; said 
against the valve-seat. Waterman assignor to Percy S. Regnart, same 
— . place. 
635,674. PORTABLE AIR-PUMP. Albert B. Diss, ai * a ; oxi - 
New York, N.Y. Filed July 19, 1898. Serial No. ii aoe Se of an 
686, 351. (No model.) g d i able andle portion 


fitted to its rear end, an air-conduc ting pipe interior 
to the casing, a heater surrounding the pipe, a nozzk 
inserted in place through the rear end of the casing and 
having an enlarged base-flange to seat against the 
interior of the front end of the casing, and a connection 
through which air is delivered through the heating- 


A cylinder, piston-rod, double-acting piston and 
inlet air-valves, a coupler or bend connected with one 
head and forming an air-passage, a valve-case connected 
with the cylinder near the other end thereof, and a con- 
necting-tube, there being a lateral branch to the valve- 
case for the air exit and a flat chamber therein, and a 


valve in the chamber formed of a strip ofleather or P'P®- 
similar material and smailer than the chamber, there An air-heater for dental and other purposes consist- 
being lips at the end of the branch for retaining the ing of an exterior cylinder having an open rear end and 
valve in position, substantially as set forth. a handle portion removably fitted to said open end, an 
- interior air-conducting heating pipe and coil, a nozzle 
635,095. gg Hg pel 2 AIR-BRAKE. William H. connecting with the discharge end of the pipe, an elec- 
~ Clarke, New York, N. Y. trical heater surrounding the air-pipe and an insulating 


surrounding theretor, wires connecting said heater 
639,013. AIR-COMPRESSOR. George W. Tolle, with the source of electrical supply and a contact 


’ 











St. Louis, Mo making and bre aking device interposed in the electri- 
An air-compressing apparatus comprising an air- cal circuit. 
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COMPRESSED AIR 
HOUSE 
CLEANING 


Correspondence is invited from parties desiring to engage 
in cleaning houses, including Carpets, Fur- 
niture, Draperies, ett., by the 
dustless method. 


CITY RIGHTS 
FOR SALE 


to desirable parties, which includes complete plant installed 
and operated for one week, and turned over to 
purchaser in complete working order. 


THIS DEVICE WAS IL- 
LUSTRATED IN THE 
AUGUST ISSUE OF 
“ COMPRESSED AIR.” 





This devise thoroughly renovates the carpets and removes 
and collects all the dust the carpet contains. This method 
is protected by U.S. Letters Patent, others pending. 


For further information address 


ol. S. ‘Oluemean, 


Consulting Mechanical Engineer, 
Lincoln Trust Bidg., 
St. Louis, Mo. 
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Plumbers’ and Gas Fitters’ 
Supplies, 
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Write us to learn how nearly 
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have reduced pattern cost to nothing. 
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56 & 60 JOHN STREET, 
FACTORY: New Yorn. 


he 


THE TABOR M’F’G CO, 
ELIZABETH, N. J. 


2. 
Lootee! 
2..2. 
feet 


\ 
Established 1831. Annual Capacity 1,000, 
BALDWIN LOCOMOTIVE WORKS, : 
a: 
Single Expansion and Compound Compressed Air Locomotives, 7 
Adapted to every variety = 
of service, and built ace & 
curately to gauges and = 
templates after standard & 
designs, = 
Like parts of different = 
enginesof sameclass per- = 
fectly interchangeable. = 
FS 
= 
BURNHAM, W I[LLIAMS & CO = 
PHILADELPHIA, PA., U. S. A. = 
AMAAAMAAALANGG:—ojnotcteobsteotentooentotentecteobsteelnteclnteconbetoeiecoebetoee 
bres 4 = FOUNDRY : 
Jj » €— ¢ MOULDING } 
+ Harlin z + 
E i MACHINES : 
4 Manufacturing Go.,E : 
MANUFACTURERS 0? E z OPERATED BY 
ce + ‘ 
BRASS AND IRON GOODS, = COMPRESSED AIR.? 
ror STEAM, de 
WATER * ‘ 
AND GAS. — ‘* Vibrator principle, avoiding strip- + 
WROUGHT IRON E 4 ping plates and expensive pat- % 
AND STEEL PIPE E de terns, for both power and be 
= 
E 
E 
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SEAMLESS STEEL TUBING °° “cowenesseo an. 


TUBES UPSET AND FLANGED FOR COUPLING. 









UPSET SECTION AL VIEW. FLANGED AND COUPLED. FLANGED SECTIONAL VIEW 


eamless Steel 
Cylinders and 
Bottles 


"For Storage of Gases 
: and Compressed Air. 


* —_SHBLBY STEEL TUBE COMPANY, Servs. 83. S¥ret.9.., 


5 New York Office, 144 Chambers Street. 
A 
mn 





2233 332333 33:33323 233333333333; 





5 ICITED. Chicago Office, 135 Lake Street. - 
" CON Tr aeuaanaes ——-» Birmingham Office, 29 Constitution Hill, England. 
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The ECC ECEEECECEE ECE CECE EEE EEE EEE €€EEEee 
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Telephones, John 1342, Cable Address, 


1992, “ Cube" New vu E Janney, Steinmetz & Co., 


CORNELL & UNDERRILL, 


7 
a 
Ce 
i 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
AND SPECIALTIES 





SALES AGENTS 











SPANG, CHALFANT & CO., 


Full Weight Wrought Iron Pipe. 
Marine, Locomotive and Stationary 


S 
E 
Ee EAMLESS COLD DRAWN 
SS 
ine, L. E 
Boiler Tubes. = 
iS 
Ee 
iS 
= 
SS 
= 
3 
iS 
iS 
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S 
STEEL SHELLS, CYLINDERS 
AND TANKS 


For Air, Water, Steam, Gas, Soda, 
Ammonia or Fluids under Pressure 
and Explosives. 


Artesian and Oil Well Casing. 


RENSSELAER I1’P’G CO., 


Brass and Iron Gate Valves, 1-2 to 
72 inches, for Air, Gas, Steam, 
Water and Oil. 

Corey Fire Hydrants. 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 
DIAMETERS. 


DREXEL BUILDING, 


a PHILADELPHIA. 
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BLOOFISBURG CAR M’F’G CO., 


Freight, Mine and Dump Cars. 
Car Wheels of every description. 
Portable Track and Switches. 
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No. 18 Gold Street, New York. E 
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be EDRICK & AYER Co., 

PHILADELPHIA, ome ieaey 
PA. 








IrihR ~~ 
COMPRESSORS 


These Compressors will compress more air 
{ at less cost than any othcr make, requiring no 
| attention other than oiling ; entirely automatic 
in actiou, stopping and starting as air is re 
quired. Specially adapted fer foundry use. 
Can be run in series; if so, no stoppage 
possible. 
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COMPRESSED AIR 
y. RIVETERS,HOISTS, 
Me CRANES ano OTHER 
TOOLS. 


Send for Catalogue. 


Manning, Maxwell & Moore, 
Sore Acenrts, 
85, 87, 89 LIBERTY ST., N. Y. 
22 SO, CANAL ST., CHICAGO, ILL. 
PARK BLDG., PITTSBURGH, PA. 
26 SO, WATER ST., CLEVELAND, 0. 
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VOLUME No. 3. 


a 


The supply of Volume No. 2 of “Compressed Air” is 
exhausted, and attention is called to Vol. No. 3, which will 


include all the numbers of Compressed Air printed from 
March, 1898, to February, 1899. 


SO 8 VOS 1 SOES 1 GOS 1 SHS TOPO TSO 


: READY NOW. 

Only a limited number of these volumes on hand, ; 
therefore all those who desire to secure them should place 

their orders at once. : 
) PRICE (postage prepaid), -  - $2.00 

Other books on Compressed Air furnished. Send for cir- 
{ cular. 

COMPRESSED AIR, 





26 Cortlandt Street, New York. 
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Manufacturing G : 
{The Stearns-Roger Manufacturing Company, 
? 
| 
| = 
5 CONSTRUCTING ENGINEERS. E 
_ . 7. J e 
2 Chlorination Mills, Electric Piants he E 
& ° a i= 
3 ~_ Compressed Air Plants of any capacity. E 
a ES —_ — 
3 i E 
i ~was E 
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\ Ze 7 
\ 
) ‘ Le 
| ROGER’S IMPROVED CRUSHING ROLLS. E 
3 Patented in the United States and Foreign Countries. E 
3 ‘These Rolls have been running very satisfactorily and appear to’us to be unquestionably E 
aq, the best type of roll yet devised. General Manager, 
3 MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” E 
3 
3 Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
3 MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. S. A. 
CAVVVVYVYVYVYVYVYVYVYVYVYVYVYVYVYVYVOVOVYVOVYVYVUVOVIVYVYVYVOTOVYVYVYVYNOVOVIVYVYVYVYT OV YY VN YY vi 








12 COMPRESSED AIR. 


gr 223399 392 32333333333233233233333933939933333233333329, 


J. D. MILLER & CO., 


Taylor Building, 39 & 41 Cortlandt St., N. Y. 


es se ot 


COMPLETE POWER PLANTS 


FOR ALL PURPOSES sum 





Engines, Boilers, Machinery, 
Mining and Milling Equipments. 


SEND FOR CATALOGUES AND ESTIMATES ON WHAT YOU NEED. 
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: af aii SURFACE 
7 4 ses "a fa} CONDENSERS 
MARINE a | 4} ) = Mounted on 
and Combined Air 
STATIONARY od 
Circulating 
SERVICE. Pusan 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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C. & G. COOPER CO) 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


ComMPouND. 





TRIPLE ExpANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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¢ Pneumatic by 
Hammers, ¥ 
w 

Piston Air bd 

Drills, bd 

_ ; w 

Pneumatic w 

wW 

Riveters, w 

ww 

Casting ° 

1] 

Cleaners, Ww 


Air Hoists w 
and w 


Compressors wy 


1] 

CHICAGO : 
ot 4 1005-6 Beard Building, . 

NEW YORK. 

PNEUMA TIC : 

634-5-6-7-8 2 
Monadnock Block, T O O CO YY) 
CHICAGO. 4 L . v 


All Tools Guaranteed One Year against Repairs and senton Ten ™ 
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Senmensece iva Pumps FOR. ALL get 


SP ee ee 


¢ GLEASON-PETERS AIR PUMP CO., 20 West Houston Street, WN. Y. 
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sed ta. Officers of all Railroads 
on ee eae THe POCKET LIST or 
21.00 oar annum. RAILROAD OFFICIALS 
THE OFFICIAL Advertising rates on application. 
RAILWAY EQUIPMENT pescriptive of freight and pas 
REGISTER senger cars of the Railways aud Private Companies in 


the United States, Canada and Mexico. 
Subscription Price, $5.00 per annum. Single copies, $1.00, 
THE RAILWAY EQUIPMENT & PUBLICATION CO, 
24 Park Place, New York. 


Trimo Giant Pipe Wrench 


The strongest, safest and most 

durable Pipe Wrench in the 

a ees Ol. Made and adapted for 

all kinds of work as well as 

SSS 35 2S hard or rough usage. Send for 
catalogue of Trimo tools. 


TRIMONT MANUFACTURING CO., Roxbury, Mass. 
FOR SALE BY ALL JOBBERS. 
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COMPRESSED AIR 
INSTALLATIONS... 


SUPERINTENDED. 
Railroad and Other Plants Equipped. 


Compressed Air Transmission. 


I am prepared to report on engineering 
) questions connected with compressed air 
propositions in manufactories, contract work, 
} railroad machine shops and any other enter- 
yen that now uses hand or other power. 
yI make a specialty of enumerating the uses 
of air power, devising means for their main- 
tenance and supervising their installation. 

Ten years practical experience in build 
ing and operating air motors. I solicit 
} correspondence with street and suburban rail 
| way companies contemplating change of 
motive power. 


; HENRY D. COOKE, 45 Broapway, N. Y. 
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ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 
"* The Century of the industrial world and the Review of 
Reviews to eugimecring literature — the two in one.” Its 
% leading articles treat the subjects uppermost in importance 
% in industrial affairs. Its contributors include the foremost 
. men of oyr times. It gives each month an. exhaustive 
Review and Index to the wmld-wide range of technical 
\ literature — Ameiican, English, French, and German. It 
S is tread in every nook and corner of the civilized world. It 
& is founded upon the idea of meeting the requirements of the 
busy and brainy men who manage, think, and plan for the 
engineering. architectural, electrical, railroad, mining, and 
S% mechanicri industries. It has a larger bona-fide circu- 
\ — among such men than has ever been attained by an 
\ eering journal in all the history of industrial literature. 
\ It 1s priceless to the active man who needs to keep in touch 
~ with current developments. Its every page carries a living 
interest for intelligent readers who are in any way con- 
% cerned with modern industrial enterprises. Its subscnbers 
% are its warmest advocates and the Magazine itself is its 
, best solicitor. Sample copy free. 


30 Cents a Number; $3.00 a Year. 


THE ENGINEERING MAGAZIN 
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E, 
§20-122 Liberty St., New-York, U.S.A. 
NNR 
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‘Compressed Air. 


4 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 


FRANK RICHARDS, 12mo, cloth, $1.50 


] 

y 

7 

> 

p By 
John Wiley & Sons, New York. 
a 
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COLD STORAGE PROBLEMS 


Are fully discussed in my pamphlet 


eon 


%».% Eggs in Cold Storage. *.% 


A book of about 100 pages, 
much data and the 


containing 
results of many experi- 





ments. Senton receipt of 10 cents in stamps. 


MADISON COOPER, 


Refrigerating Engin Minneapolis, [linn. 


cer, 
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J. S. THURMAN, 


CONSULTING 
MECHANICAL 
ENGINEER, 
DESIGNER 
COMPRESSED 
AIR 
SPECIALTIES, 


Lincoin Trust Buitoina, 


ST. LOUIS, MO. 
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CHAS. G. ECKSTEIN, 


MECHANICAL ENGINEER, 
Berlin, C., Germany. Spandawerstrasse 16-17. 
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Makes it a specialty to sell 


Pneumatic Tools and Appliances 
and 


Compressed Air Machinery in General, 


in Europe. 
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American Manufacturers of 


FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad, are respectfully 
invited to correspond with the New York Office, 249 Centre Street. 


Seamless Rolled Steel Tubes 











FOR GASES, COMPRESSED AIR, ETC., 


= 
UNDER HIGH PRESSURE. : 





In lengths up to 24 feet. 


Manufactured in Germany after the famous ‘‘ Mannesmann Process.’’ 


Representative : 


Tested and approved by the 


highest authorities aud Gor, ‘ 
ernments of Europe an Ch G E kk 
America. as. + C. stein, 


Each Tube is carefully tested, 
anda Government Test Cer- 


tificate is furnished with 249 Centre Street, New York. 


same, 
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AIR 


COMPRESSORS 





40 STYLES 300 SIZES 











Cowpressed Air practice. High Pressure, Compound and 
Sing.e Stage Air Compressors, 

Used in Liquid Air production, Street Railways, Machine 
Shops, Water Works, Ship Building, Switching and Signal- 
ing and all the other applications of Compressed Air consid 
ered practical and economical. Offices in all parts of the 
world. Classified literature on all Compressed Air subjects. 
Complete Catalogues of Air Compressors, Rock Drills, 
General Mining and Tunneling Machinery, etc. 


', INGERSOLL-SERGEANT 


DRILI CO., 














Havemeyer Bldg., New York. 
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! Covering ina practical way the varied requirements of 
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CLAYTON AIR COMPRESSORS 


For 

Operating 

Pneumatic 

Shop Tools 

Hoists, Etc. 
| 


and every 


other 





purpose to 
which 
Compressed 
Air 





‘ ¢ { = —— 38 “« 
Air Lift — 0. can be 
: “4 
Pumping ~—~— - a applied., 


CLAYTON AIR COMPRESSOR WORKS, 
CATALOGUE. 26 Cortlandt Street, NEW YORK. 
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